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Contract No: CC-100: Water Supply Arrangements for under construction underground portion of Line-6-Ext (From Yamuna Bank - RSS
to Jama Masjid) and construction of UG reservoir & pipe network at Yamuna Bank - RSS and related Electrical works of Delhi Metro Project
of Phase-1IL

Annexure — ‘A’ to Technical Specifications
Measuring Protective Coatings In Accordance with S5PC-PA2

Coating thickness measurement is of growing importance in the paint and corrosion protection
industry, as is conformance to regulations and standards like SSPC-PA2, a specification that
describes procedures to measure the thickness of a dry film (DFT).

As the useful life expectancies for structures such as hridges, ships, pipelines and water tanks have
increased detailed inspections during or after the paint application process have become the norm.
SSPC-PAZ provides a uniform way for industrial painting contractors, facility owners and third party
inspectors to evaluate these coating projects.

According to SSPC-PA2, a gauge measurement is a single instrument reading, spot measurements
are tynically the mean of three gauge measurements within a 4 cm (1.5 inch} diameter circle, and
area results rmay comprise the mean of five spot measurements. The frequency of measurements is
determined by the size of the structure: If less than 300 square feet (~28 m?}, a measurement is
taken every 100 square feet (~10 m?}. If the structure is between 300 and 1000 square feet (V28
and 100 m?), one arbitrarily selects three random test areas of 100 square feet (¥10 m?) and
measures.

All handheld gauges comply with SSPC-PA2.Even the entry level MPO Serles quickly calculates
spotmean values. Standard units such as the MPOR havethe built in specification to automatically
sequence spotmean values while simultaneously monitoring theminimum and maximum readings.
In addition, the user isalerted if spot measurements are less than 80% or morethan 120% of the
specified thickness. A complete inspection plan withimages can be created to guide the user to the
locationof each measurement.

Selecting the appropriate probe for the applicationgreatly enhances adherence fo tolerances,
either withintegrated probes or gauges able to accommodatemultiple separate probes designed
for specificmeasurement challenges.

DMRC/CC-100/Vol-4/Technical Specifications/Annexures 1|Page



Contract No: CC-100: Water Supply Arrangements for under construction underground portion of Line-6-Ext (From Yamuna Bak - RSS
{0 Jama Masjicl) and conshuction of UG reservoir & pipe network at Yamuna Bank - RSS and related Clectrical works of Delhi Metro Project
of Phase-111.

Annexure — ‘B’ to Technical Specifications
3.15.4 GUN METAL BALL VALVE

The ball valve shall be made Gun Metal and suitable for test pressure of pipe line. The valve shall
be internally threaded to receive pipe connections.

The ball shall be made from Gun Metal and machined to perfect round shape. The seat of the valve
body-bonnet gasket and gland packing shalt be of Teflon.

The handle shall be provided with PVC jacket. The handle shalt also indicate the direction of ‘open’
and ‘closed’ situations. The gap between the ball and the teflon packing shall be sealed to prevent
water seeping.

The handle shall also be provided with a lug to keep the movement of the ball valve within 90°. The
Jever shall be operated smoothly and without application of any unnecessary force.

3.15.5BUTTERFLY VALVE
The butterfly valve shall be D1/ Cl suitable for waterworks and rated for 300 P.S.|

The body shall be of [S: 210 in circular shape and of high strength to take the water pressure. The
disc shail be anti-corrosive epoxy or nickel coating.

The valve seat shali be of high grade elastomer or nitrile rubber. The valve is closed position shall
have complete contact between the seat and the disc throughout the perimeter. The elastomer
rubber shalt have a long life and shall not give away on continuous applied water pressure. The
shaft shall be EN 8 grade carbon steel.

The valve shall be fitted between two flanges on either side of pipe flanges. The valve edge rubber
shall be projected outside such that they are wedged within the pipe flanges to prevent leakages.

3.15.6 AIR RELEASE VALVE

Air valves are the most efficient and most cost effective tools for air control in pressurized liquid
conveyance systems. Air valves in general are often misnamed as “Air release valves” or, less
frequently, as “Vacuum breakers”. Actually, there are three basic types of air valves that function
differently and serve different objectives.

o The targe Orifice Air Valve is usually called a “Kinetic Air Valve” in Europe and other parts
of the world, and an “Air/Vacuum Valve” in the United States and North America. This type
of air valve discharges large quantities of air from the pipeline at pipe filling and admits
large quantities of air at pipe drainage (planned or due to rupture) or at water column
separation. This air valve closes when the pipe fills up with liquid, and does not reopen
until pressure within the air valve {pipeline} drops below atmospheric pressure.

o The Small Orifice Air Valve is usually calied an “Automatic Air Valve” infurope and other
parts of the world, and an “Air Release Valve” in the UnitedStates and North America. This
air valve continues to release small quantities ofair when the system is pressurized and the
Large Orifice Air Valves do notfunction.

« The Double Orifice or Combination Air Valve, includes two components, andgerforms the
functions of the two types of air valves above.

Within the three categories of air valve types above, there are a variety ofdifferent models with a
variety of additional accessories and attributes, One ofthe most important recent enhancements in
air valve design is the non-slam,surge suppressing air vaive,
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MATERIALS

A. Bodies and Covers: shal} be of cast iron {ASTM A126, Class B, or ASTM 848, Class 35) or ductile iron
(ASTM AS36, Grade 65-45-12}. Cover Boits and nuts shal be stainless steel.

B. Valve Cannections: Flanged-end dimensions and drilling for cast-iron bodies and covers shall
conform with ASME B16.1, Class 125 or Class 250. Flanged-end dimensions and drilling for ductile-
iron bodies and covers shall conform to ASME B16.42, Class 150 or Class 300. Flanges shall be flat-
faced uniess otherwise specified by the purchaser. Threaded-end connections shall conform to the
requirements for tapered pipe threads for general use, per ASME 81.20.1.

C. Floats: Float balls and guides shall be stainless steel. For valves with inlet sizes less than 4 inches,
the fioat shall be capable of withstanding a collapse pressure of 1,000 psig. For valves with inlet
sizes 4 inches and larger, the float shall be capable of withstanding collapse prassures of 750 psig.

D. Venting: Air release valves and the air release mechanism of combination valves shall be designed
to open positively and vent air to the atmosphere at system pressures up to the maximum working
pressure, Orifices shall be sized accordingly. The vent pipe shali be continuous from the valve to 2
ft (minimum}above finished grade and shall be provided with a #14 mesh screened, downward-
facing elbow.
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Annexure — ‘C’ to Technical Specifications
4 TECHNICAL SPECIFICATION FOR HORIZONTAL CENTRIFUGAL PUMPS

4.1 SCOPE

This specification covers the design, material, construction features, manufacture, inspection, testing
the perfarmance at the Vendor's/Sub-Vendor's Works and delivery to site of Hoerizontal Centrifugal
Pumps.

4.2 CODES AND STANDARDS

The design, material, construction, manufacture inspection and performance testing of Horizontal
Cenirifugal Pumps shaki comply with all currently applicable statutes, regulations and safety codes in the
locality where the Equipment will be installed. Nothing in these specifications shall be construed to
relieve the Vendor of this responsibility. The Equipment supplied shall comply with the latest applicable
indian Standards listed below. Other National Standards are acceptable, if they are established to be
equal or superior to the Indian Standards.

4.2.1 List of Applicable Standards.
o 1S 1520 Horizontal Centrifugal Pumps for clear cold fresh water,
o 15:5120 Technical requirements of roto dynamic special purpose pumps.
o AP1: 610 Centrifugal pumps for general refinery service.
o 15:5639 Pumps Handling Chemicals & corrosion liquids.
o 15: 5659 Pumps for process water.
o HiS Hydraulic Institute Standards, USA
o ASTM-1-165-65 Standards Methods for Liquid Penetration inspection.

In case of any contradiction with aforesaid standards and the stipulations as per the technical
specifications as specified hereinafter the stipulations of the technical specifications shall prevail.

4.3 DESIGN REQUIREMENTS

o The Pump shall be capable of deveioping the reguired total head at rated capacity for
continuous operation. Also the pumps shall be capable of being operated to give satisfactory
performance at any point on the HQ characteristics curve over the operating range of 40% to
120% of the duty point. The maximum efficiency of pump shall be preferably be within +/- 10%
of the rated design flow as indicated in the data sheets.

o The total head capacity curve shall be continuously rising from the operating point towards
shut-off without any zone of instability and with a minimum shut-off head of 15% more than the
design head.

o Pumps of a particular category shall be identical and shall be suitable for paraliel operation with
equai load division. The head Vs capacity and BHP Vs capacity characteristics should match to
ensure even load sharing and trouble free operstion throughout the range. Components of
identicai pumps shall be interchangeable.

o Pumps shail run smoothly without undue neise and vibration. Peal to peak vibration limits shal
be restricted to the following values during operation:
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SPEED Antifriction Bearing Sleeve Bearing

1500 rpm and below 75.0 micron 75.0 micron

o The noise level shall not exceed 85 dBA. Overall sound pressure level reference 0.0002 microbar
(the standard pressure reference for air sound measurement) at a distance of 1 M from the
equipment.

o The pumps shall be capable of starting with discharge valve fully open and close condition.
Motors shall be selected to suit to the above requirements, Continuous Mator rating (at 50
deg.C ambient) shall be atleast ten percent (10%) above the maximum load demand of the
pump ii the entire operating range 1o take care of the system frequency variation and no case
less than the maximum power requirement at any condition of the entire characteristic curve of
the pump.

o The kW rating of the drive unit shali be based on continuously driving the connected equipment
for ‘the conditions specified. However, in cases where parallel operation of the pumps are
specified, the actual motor rating is to be selected by the Bidder considering overloading of the
pumps in the event of tripping of operating pumpi{s).

o Pumps shall be so designed that pump impellers and other accessories of the pumps are not
damaged due to flow reversal.

o The Contractor under this specification shall assume full responsibility in the operation of pump
and motor as a unit.

4.4 DESIGN CONSTRUCTION

Design and construction of various components of the pumps shall conform to the following general
specifications. for material of construction of the components, data sheets shall be referred to.

4.4.1 Pump Casing

Pump casing shall have axially or radially split type construction. The casing shall be designed to
withstand the maximum shut-off pressure developed by the pump at the pumping temperature.

Pump casing shall be provided with a vent connection and piping with fittings & valves. Casing drain as
required shall be provided complete with drain valves, piping and plugs. 1t shall be provided with a
connection for suction and discharge pressure gauge as standard feature. it shall be structurally sound
ta provide housing for the pump assembly and shail be designed hydraulically to minimum radial toad at
part load operation.

4.4.2  tmpetler

Impeller shall he closed, semi-closed or open type, and it shail be designed in conformance with the
detailed analysis of the fiquid being handled.

The impeller shall be secured to the shaft, and shalt be retained against circumferential movement by
keying, pinning or fock rings. On pumps with overhung shaft, impellers shall be secured to the shaft by a
fockout or cap screw which tightness in the direction of normal rotation.
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4.4.3 impeller/Casing Wearing Rings

Replaceable type wearing rings shall be provided at suitable locations of pumps. Suitable method of
locking the wearing ring shall be used. Wearing rings shall be provided in pump casing and/or impeller
as per manufacturer's standard practice.

4.4.4 Shaft

The critical speed shal be well away from the operating speed and in no case less than 130% of the
rated speed.

The shaft shall be ground and polished to final dimensions and shall be adequately sized to withstand all
stresses from rotor weight, hydraulic loads, vibration and torques coming in during operation.

4.4.5 Shaft Sleeves

Renewable type fine finished shaft sleeves shall be provided af the stuffing boxes/mechanical seals.
Length of the shaft steeves must extend beyond the outer faces of gland packing of sea! end plates so as
to distinguish betwean the leakage between shaft and shaft sleeve and that past the seals/gland.

Shaft sleeve shall be fastened to the shaft to prevent any leakage or loosening. Shaft and shaft sleeve
assembiy should ensure concentric rotation.

4.4.6 Bearings

Heavy duty bearings, adeguately designed for the type of service specified in the enclosed pump data
sheet and for long, trouble free operaticn shalt be furnished

The bearings offered shall be capable of taking both the radiaf and axial thrust coming into play during
operation. In case, sleeve bearings are offered additional thrust bearings shall be provided. Antifriction
bearings of standard type, if provided, shall be selected for a minimum life 16,000 hrs. of continuous
operation at maximum axial and radial loads and rated speed.

Proper lubricating arrangement for the bearings shall be provided. The design shali be such that the
bearing lubricating element does not contaminate the liguid pumped. Where there is a possibility of
figuid entering the bearings suitable arrangement in the form of deflectors or any other suitable
arrangement must be provided ahead of bearings assembly.

Bearings shall be easily accessible without disturbing the pump assembiy. A drain plug shall be provided
at the bottom of each bearings housing.

4.4.7 Stuffing Boxes

Stuffing box design shouid permit replacement of packing without removing any part other than the
gland.

Stuffing boxes of packed ring construction type shall be provided wherever specified. Packed ring
stuffing boxes shall be properly lubricated and sealed as per service requirements and manufacturer’s
standards. If external gland sealing is required, it shall be done from the pump discharge. The Bidder
shall provide the necessary piping valves, fittings etc. for the gland sealing connection.

4.4.8 Mechanical Seals

Wherever specified in pump data sheet, mechanical seals shall be provided. Unless otherwise
recommended by the tenderer, mechanical seals shall be of single type with either sliding gasket or
beliows between the axizlly moving face and shaft sieeves or any other suitable type. The sealing faces
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shoutd be highly lapped surfaces of materials known for their low frictional coefficient and resistance to
corrosion against the liquid being pumped.

The pump supplier shall coordinate with the seal maker in establishing the seal chamber of circulation
rate for maintaining a stable fitm at the seal face. The seal piping system shall form an integral part of
the pump assembly. For the seals under vacuum service, the seal design must ensure sealing against
atmospheric pressure even when the pumps are not operating. Necessary provision for seal water
supply along with complete piping fittings and valves as required shall form integral part of pump
supply.

4.4.9 Pump Shaft Motor Shaft Coupling

The pump and motor shafts shall be cohnected with an adequately sized flexible coupling of proven
design with a spacer to facilitate dismantling of the pump without disturbing the motor. Necessary
coupling guards shall also be pravided.

4.4.10 Base Plate

A comman base plate mounting both for the pump and motor shall be provided. The base plate shall be
fabricated steel and of rigid construction, suitably ribbed and reinforced. Base plate and pump supports
shall be so constructed and the piping unit so mounted as to minimize misalignment caused by
mechanical forces such as normal piping strain, internal differential thermal expansion and hydraulic
piping thrust. Suitable drain troughs and drip lig shall be provided.

4.4.11 Assembly and Dismantling

Assembly and dismantiing of each pump with drive motor shall be possible without disturbing the
grouting base plate or alignment.

4.4.12 Drive Motor (Prime Mover)

The kW rating of the drive shall be based on continuously driving the connected eguipment for the
conditions specified. In case, where parallel operation of the pumps are specified, the actual motor
rating is to be selected by the tenderer considering overloading of the pumps in the event of tripping of
operating pumps.

4.5 TESTING FOR HORIZONTAL CENTRIFUGAL PUMPS

The manufacturer shall conduct all tests required to ensure that the equipment furnished shall conform
to the requirements of this specification and in compliance with the requirement of applicabie Codes
and Standards. The particulars of the proposed tests shall be submitted to the Owner for approval
before conducting the tests.

4.5.1 Hydrostatic Tests

All pressure parts shall be hydraulically tested at 200% of pump rated head or at 150% shut off head
whichever is higher. The test pressure shali be maintained for 1/2 hr. and no leakage shall be permitted.
While arriving at the above pressure, the maximum suction head specified in Data Sheet shall be taken
inte account.

4.5,2 Performance Tests

All the pumps shall be tested in the Manufacture’s Works at rated speed for capacity, efficiency and
brake horse power. Pumps shall be given running test over the entire operating range covering from the
shut off head to the maximum flow. The duraticn of test shall be minimum one {1) hour. A minimum of
seven readings approximately eguidistant shall be taken for plotting the curves with one point at design
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flow. Testing of pumps shall be in accordance with stipulations of Hydraulic Institute Standards or as
applicable eguivalent

The test shall be preferably conducted with the actual motor being furnished.

Only those pumps shall be subjected to strip down examination visually to check for mechanical
damages after testing at shop in case abnormal noise level and excessive vibration is observed during
the performance test. Otherwise strip down examination is limited to bearing inspection only.

The pump accessories e.g. the thrust bearing, couplings etc. shall be subjected to tests as per
manufacturer’s standards.

4.5.3 Mechanical Balancing

All rotating components of the pumps shall be statically balanced. In addition to static balancing,
rotating components of the pumps shall be balanced dynamically at or near the operating speed.

Tenderer shall furnish acceptance norm for this test.
4.5.4 Visual inspection

Pumps shall be offered for visual inspection by the bidder before shipment. The components of the
pumps shall not be painted before inspection.

4.5.5 NPSH Test

NPSH test shall be conducted with water as medium if required. NPSH shall not be mandatory in case
type test certificates are furnished for the similar rating of pumps.

4.5.6 Noise and Vibration Measurement

Noise and vibration shall be measured during the performance testing at shep as well as during the site
test.

The noise level shall not exceed 85 dBA. Noise level measurement will be made as per applicable
internationally acceptable standard. The measurement shall be carried out with calibrated integrating
sound level meter meeting the requirement of IEC:651 or 8S:5969 or 15:9779. Sound pressure level will
be measured all round the pump and motor set at a distance of one meter from the nearest surface of
the machine and at a height of 1.5 m from the floor level. A minimum of six {6) points should be covered
for measurerment. The measurement shail be done with a stow response on the A-weighted scale. The
average of the A-Weighted sound pressure measurements expressed in decibels to a reference 0.0002
microbars shall not exceed the specified value.

The tests shalt be carried out on the machine operating at rated speed and as near as possible to the
rated power. Corrections for background noise and correction on account of test environment will be
considered in tine with applicable standard. For this purpose all the additional data reguired should
necessartly be collected during the test.

Vibration checlc wilt also be done as per HIS. Vibration would be checked at thrust bearing locations on
horizontal, radial and vertical direction. The acceptance limits would be as per HIS.

The instrument used would be IRD 308 or equivalent with velocity pick-up. Vibration limits to be
specified as per the speed of the pump.
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4,57 Material Test Certificate

Material of the various pump componenis shall be tested in accordance with the relevant standards.
Test certificates for these shall be furnished for the Owner’s approval.

Where stage inspection is desired by BHEL/customer all material test certificates shall be correlated and
verified with the actual material used for construction before starting fabrication by BHEL/customer’s
inspector who will stamp the material, In case mill test certificate for the material are not available, the
supplier shall carry out physical and chemical tests at his own cost from a testing agency, approved by
BHEL/Customer, as per the requirement of specified material standard. The sample for physical and
chemical testing shall be drawn up in presence of BHEL/Customer’s inspector who shall also witness the
testing.

4.5.8 Non Destructive Testing

{a) UT shall be carried out on shafts of diameter more than 50 mm.
{b} DP tests shall be carried cut on shaft and impeller.

{c) No weld repair shall be allowed on cast iron.

459 Field Testing

After installation, the pumps offered shall be operated to prove satisfactory performance as individual
equipment as well as a system run. If the performanece at site is found not to the requirements then the
equipment shall be rectified or replaced by the Vendor, at no extra cost to the Owner. The procedure of
the above testing wili be mutually agreed between the Owner and the contractor. Noice and vibration
tests shalt also be repeated at site.

Based on observation of the trial operation, if modifications and repairs are necessary, the same shall be
carried out by the contractor to the full satisfaction of the engineer and then the performance and
guarantee tests to be repeated at site as per relevant clauses of the specification.
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5.1

5.2

Annexure — ‘D’ to Technical Specifications
Specifications for Diesel Generator Set

The specification describes requirements for the supply, installation, testing and commissioning
of silent type diesel generator set, including necessary switchgear, control, fuel system, cooling
system, fuel piping, silencer and exhaust piping and all accessories complete in all respects to
meet the electric load of pumps and electrical appliances for water supply arrangements, DG set
is to be located outdoor near to the pump house as per Engineer’s directions.

Al equipment and materials supplied shall comply with the latest 1S/ BS/ 1EC Standards, in all
respects with regard to design, construction, performance and tests as a minimum reguirement,
These shall comprise of first quality standard series or lines or products from manufacturers
regularly manufacturing diesel generators. All equipment suppiied shall be fully tropicalized
system. The equipment supplied and installed shalt result in minimum noise emission and
poiution.

Power Output

Each instaltation shall comprise of an independent unit of diesel engine directly coupled to a 3-
phase alternator together with the ancillary equipment as described and shall be capable of
maintaining a continuous ouiput at 0.8 lagging power factor of a 3 - phase, 4 wire, 400 volts, 50
Hz supply under specified operating conditions and within guaranteed maximum range of
frequency and voltage regulation.

Ancillary Equipment

in addition to diesei engine and the brush less alternator, the installation shall include all
ancillary works and equipment necessary for a self-completed power generating system. The
ancillary shall include;

a} Exciter for alternator
b} Starting and stopping equipment for manua operation

¢} Engine coaling equipment (radiator cooling water system)}, valves and pump, radiator fan
and canvass air duct

d] Lubricating equipment system
e} Exhaust piping {duly insulated and cladded}, flexible connector and silencer
f)  Fuel servicing piping, control valves and service fuel tank

g) Engine control equipment complete with tachometer, lubricating oil pressure, temperature
alarm and automatic shutdown and other instruments

h) Electrical starting system with batteries and battery charger

i) Electrical contro! switchboard complete with instruments, switchgear, contactor, control
cables and power cables

i} Engine electrical system with 12 volts DC battery supply
k) Anti-vibration mountings

I} Acoustically treated enclosure for the generating set
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5.3 Mounting

The engine, alternator and exciter shali be factory assembled on a common base frame which in
turn shall be mounted on a main frame through resilient mountings. The concrete plinth shall be
provided by the Contractor as required. The Contractor shall take ail precautions to prevent the
transmission of vibrations from the generator to the surrounding structure with adeguate
vibration control arrangement.

The Contractor shall also check the site to make sure that the provision of opening for cooling
and ventilation of the installation is satisfactory.

54 TESTS AT MANUFACTURER’S WORKS

All eguipment shall be tested at the manufacturer’s works. The engine shall be tested in
accordance with relevant 18/ JEC / BS standard and alternator, exciter in accordance with BS
2613.

Arrangements shall be made such that the Engineer shall {if so desired) be able to attend the
tests at manufacturer’s works. Certified records of each test performed shall be submitted for
the Generator System and approved by the Engineer. The testing programme and procedure
shall be approved by the Engineer before starting the test.

5.5 Spare Parts

The Contractor shall supply a schedule of essential spare parts recommended by the
manufacturer. The schedule shall list clearly the unit price for each item delivered to site. The
spare parts schedule shall be graded in number of years reguirement or in number of hours
running requirement. The contractor shall supply the essential spare parts approved by the
Engineer,

5.6 Accessories and Special Tools

The Contractor shall supply and deliver free of cost a complete set of the essential accessories
and special tools required to he held for use in servicing, adjusting or repairing the equipment
supplied under this contract. The items to be provided shall be clearly fisted in a schedule to be
submitted together with spare parts schedule by the Contractor.

The accessories and special tools shail be supplied in the form of a complete kit and shall be
contained in a well-constructed and compartmentalized tool box.

5.7 Engine and Fuel System
< Engine Type

The engine shall be multi-cylinder, heavy duty, turbo charged fuel injection, water cooled,
instant starting, four stroke, designed to supply continuously the motive power required by the
brushless alternator at the correct speed for generation of the specified output power within 30
seconds and under the specified conditions.

< Fuel

Fuel oil system shall be complete with all equipment, components and accessories. 1t shall
comprise a pump fed fuel system, service tank, duplex filters, fuel pumps, injectors, necessary
piping works and valves. Fuel pump shall be of positive displacement type suitable for
characteristics of fuel oil specified. The engine shall be capable of meeting ali the specified
requirements while operating on “Class A” fuel to BS 2869. Fuel storage tank shall be provided
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for the diesel engine. The fuel storage tank shall have a capacity of at least 8 hours continuous
running on full load,

In addition, the fuel storage for 120 hours of generating set shall be provided with necessary
pumping and steel piping arrangement as per direction of the Engineer.

< Engine Governing

Governing of the engine shall be in accordance with BS 5514 “Class A”. Hand operated speed
regulating gear shall be fitted to enable the speed of the set to be varied by 5% up or down from
the normal while the engine is rutining.

Maximum change of speed on load variation:

e On sudden taking off or throwing ‘ON’ the rated load, temporary change of max 10% of
rated speed,

e On change of load by any step of 20% of rated load, temporary change of maximum 3% of
the rated speed.

-~ Engine Exhaust

Each engine shall be provided with a suitable exhaust system, to carry exhaust gases from the
engine and dissipate them to the atmosphere in an approved manner as per directions of the
Engineer.

The exhaust piping and fitting shall be suitably dimensioned to permit the free passage of the
gases under all conditions of operating without adverse effect on the performance of the
engine. The piping and fittings shalt have a minimum thickness of 5 mm and shall be suitably
protected from corrosion. Approved type flexible connections shali be made between the
section of piping fixed to the engine and the piping fixed to the building structure.

The exhaust system shall incorporate a silencer capable of reducing the exhaust noises of the
engine to an acceptable maximum 85 dB.

The silencer and all exhaust piping within the building shall be insulated with 38 mm thick
moulded section of approved type-high temperature refractory insulation, white cotton canvas
rope and finished with aluminum sheet neatly.

The outlet of the exhaust shall be arranged to ensure that exhaust gases are expelied clear of
the building. Provision shall be made to prevent the entry of rain or birds into the exhaust
system at all times. Qutside piping shall be painted as directed.

Suitable condensate removal plugs or rocks shall be provided at all low points in the system.
<« Engine Cooling System

The engine shall be cooled by closed circuit water - cooling system incorporating a fan cooled
tropical duty radiator. The cooting system shall be capable of maintaining the rate of heat
removal required for the proper operation of the engine under the specified condition.
Temperature gauges shall be provided to display the lubrication oil cooling system temperature.

~ Engine Filters

The engine shall be fitted with the following filters, each of the type and capacity most suitable
for its application and of the best quality
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a} Airintake filters

b) Duplex fuel filters

¢} Duplex full — flow strainers and filters for lubricating oit
<« Engine Starting

Diesel engine of the generator system shall be provided with electric self-starter complete with
a charging and control gear. All materials and equipment shalt be of top quality and subject to
IS/ 1EC / BS Standard or equivalent standard. All electrical connections between systems shall be
provided.

< Fuel Supply

The Contractor shall provide a fuel tank for the generator and install the extension oil pipe from
the fuel tank.

< Engine Electrical System

The engine electrical system shall be operated with 12 V DC system as required for efficient and
smaoth operation. Batteries to suit the system shall be provided. Batteries shall be selected to
withstand all climatic or environmental conditions of the site. The battery shall be provided with
a main operated trickie charger with adequate charging capacity to suit the engine maodel and
size. Necessary interlocks shall also be provided.

«instruments
The instruments provided on the diesel engine shall include the following:
a) Lubricant oil pressure gauge
b} Tachometer
c} FElapsed hour counter
d} Cooling water thermometer on cutlet from engine
e) Cooling water thermometer on inlet to engine
f) Lubricating oil thermometer on outlet from engine
g) Lubricating oil thermometer on inlet from engine
h} Cooling water thermometer on inlet to lubricating oil (if water-cooled)
i} Exhaust gas thermometer
«Protective Devices

The eguipment shall be supplied to provide warning and / or automatic shut down under the
following conditions:

a) Low lube oil pressure shut down
b) High jacket waier temperature shut-down
¢) Failure to start shut-down

d) Over-speed shut-down
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5.8

The low lube oil pressure warning and shutdown as well as the high temperature warning and
shutdown devices shall be set at different pressure / temperatures as recommended by the
manufacturers. The “Failure to Start” and shutdown warning shall operate if the engine should
fail to start within adjustable pre-set time and shall automatically stop the automatic starting
cycle to avoid excessive depletion of the batteries.

Under any of the above conditions, 3 commen alarm bell and the appropriate warning light
{amber} on the control panel shall operate. Operation of push button shal! silence the bell. Reset
facilities shall be provided so that after a fault or abnormal condition has been rectified the
circuit can be restored to its normal condition.

Alternator and Electrical System
< Alternator and Exciter

The brushless atternator and exciter shall comply in all respects with BS 2613, BS 4999, BS 3000,
IEC 34, BS 5514, [SO 3046, DIN 6271 gor equivalent IS Standard. Insulation shall conform to BS
2757’ or equivalent iS.

The rotor or armature shall be in mechanical and electrical batance upto 125% of the rated
speed.

The stator shall be wound for three phase star connection with phases and neutrai brought out
to a terminal box mounted on the side of the alternator. The output terminal shall be marked in
accordance with BS 822. Damper windings shali be provided in the pole faces.

The alternator and exciter shall be continuocusly rated at not less than the full engine cutput and
shall be capable of carrying without injury a sustained overload of 10% current at full rated
voltage for one hour after having attained a temperature rise corresponding to its rated load
under the specified site conditions.

< Voltage Regulation

The voltage regulation shall be within £ 2.5 % from no load to full load and inclusive of a speed
variation of £ 4.5 %.

The voltage regulation system shall include the following:

a) An automatic voltage regulator complete with voltage adjusting rheostat and
accessories

b} Manual voltage control by means of an exciter shunt field regulator or other approved
means

c} Selector switch for automatic / manual operation

d} Alternator field switch and field discharge resistor

e} All necessary current transformers, voltage transformers and control devices
< Voltage Waveform

The voltage waveform shall approximate be as close as possible to a sine wave both at no load
and at full load with a lagging power factor of 0.8 and shall not exceed the limits as stated in BS
2613, Section 3.

“« Accessories
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a) Engine Accessories
i. Speedgovernor

it. Ower speed trip mechanism
iii. Hours run meter
iv. Lubricating oil pump
v. Qil pressure gauge and lower pressure switch
vi. Cooling water system

vii. Oil and water thermometer

viii. Exhaust piping system and silencers
ix. Alarm system

b} Rating and characteristics

Normal power : 160 KVA (at 0.8 PF)
Type : Direct Injection
Charging ; Turbo charged
Starting : 12 V Battery

¢} Fuel storage Tank
» 120 hours continuous operations at 80% load without refueling
+ Made out of sheet steel

 Fabricated with necessary access, extension coilar and opening for piping and other
accessories

e Connections to tank weilded (Gas and watertight)
¢ Tank accesses —Bottled over type gasket for air and water tightness

e Qil piping — Black steel or galvanized steel extended 100 mm into the tank, positive
displacement pump, with fully enclosed motor all conforming to international fire
protection standards.

5.9 Site Testing
~General
Site testing shall comply with the fallowing requirements

Before the commencement of acceptance testing, the Contractor shall have brought the
instaltation to a state of practical completion and shall have completed all of the preliminary
testing and adjusted the equipment to its proper operating order.

The Contractor shali have given the Engineer a full seven (7} days’ notice of his readiness for
carrying out acceptance tests,
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Prior to the date of giving such notice, the Contractor shall submit a complete and detailed
schedule of the tests to be carried out to the Engineer for his approval and shall make such
alterations and additions to the schedule as may be required.

Notwithstanding his approval of the testing schedule, the Engineer may at any time before or
during the testing period instruct the Contractor to carry out any further tests he considers
necessary.

< Testing Period

On receiving notice from the Contractor of his readiness for acceptance testing, the Engineer
will set aside and designate a period for the carrying out of acceptance tests. During this period,
no modification, adjustments or other work on the installation shall be done without the
express permission of the Engineer in each case. Should there be any contravention of this
requirement, the Engineer may reject the results of all tests completed and order a re-
commencement of the testing programme.

«{Testing Programme

The Contractor shall prepare a detailed day-to-day programme of testing for approval by the
Engineer, including all measures necessary to ensure that testing proceeds as much as possible
in accordance with this programme,

< Supervising of Test

No acceptance tests shall be carried out except in the presence of the Engineer and the
Contractor or their authorized representatives appointed for the purpose.

<« Material for Testing
a} General

i. The Contractor shall provide at his own cost ail materials, including electric power, fuel,
lubricants and other consumables, required for carrying out the testing and adjustment
of the equipment and for carrying out the acceptance tests and any re-tests that may be
necessitated by the failure of the installation or by any other causes.

The Contractor shall ensure that the fuel supplied for use in acceptance tests is part of a
hatch for which certified test date is available. Two copies of the test certificate shall be
supplied to the Engineer prior to the commencement of tests.

ii. During the testing pericd, the Contractor shal! be avaitable on site and make available all
items of testing, checking, detecting and measuring equipment necessary or desirable
for the checking, adjustment and testing of test equipment for checking the accuracy of
gauges and instruments forming part of, or supplied with, the instaliation.

Engineer may from time to time before or during the testing period instruct the
Contractor to provide more equipment considered necessary and contractor is to
comply with the same.

b} Preliminary Tests and adjustment {Engine}

i. The crankshaft alignment shati be checked when the engine is cold.

DMRC/CC-100/Vol-4/Technical Specifications/Annexures 16 |Page



Contract No: CC-100: Water Supply Arrangements for under construction underground portion of Line-6-Ext (From Yarmuna Bank - RSS
to Jama Masjid) and construction of UG reservoir & pipe network at Yamuna Bank - RSS and related Electrical works of Delhi Metre Project
of Phasc-]11.

ii. The exhaust temperature at normal full load shall be taken. This temperature shall be
within plus or minus 15° F of the maker’s standard exhaust temperature for full foad
when the adjustments of compression and firing temperature have been made.

iii. Test providing the satisfactory performance of all safety controis shall be carried out.
Governor trial shail be carried out as laid down in 8S 649, If the governor performance
does not come within the prescribed limits, the Contractor shall make the necessary
adjustments and repeat the governor trial until a satisfactory resuit in obtained.

iv. All fuels, lubricating oil, testing equipment and other sundries necessary in carrying out
the tests as required under this specification herein shall be deemed to have been
included for in the tender price.

« Preliminary tests and Adjustments (Electrical)

The preliminary electrical tests reguired to be carried out by Contractor shall include the
following:

a} Insulation resistance
» Stators, rotor and exciter windings to earth
» Stator - between windings
< The schedule of tests to be performed shall include the following
Series 1

Three separate days and before any other operation of the diesel generator on that day, three
successful manual start-up operations to be accomplished.

Series 2

The manual start-up operation within one minute of the diesel generator being shut down after
running continuously for not less than one hour and attaining normal engine running
temperatures.

Series 3

The automatic shut-down operations, initiated by mechanical simulation of a “low pressure”
condition.

Series 4

The automatic shut-down operations, initiated by manual instigation of an “over-speed”
condition.

Series 5
The abortive start-up operations, inducing “failure to start” shut-down.
Series 6

Three complete cycles of operation, inctuding start-up and manual shut-down and a minimum of
one hour's operation under the following foad conditions:

a) One cycle with the full specified joad {where full load is not available, the Contractor shall
provide a resistor band equal for full foad test). The load shall be suitable for application in
steps.
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b) One cycle with 10% overload, after running on load wherein engine and alternator have
attained the temperature corresponding to rated load under site conditions. This test shall
be conducted within 3 minutes of a previous operation of at least one hour on full load.

c) One cyde with the load varied at the discretion of the Engineer but not exceeding the
specified maximum foad.

At the completion of the test, readings shall be taken of the following:
« [nsulation resistance — rotor, stator, exciter to earth
¢ Insulation resistance — between stator windings
s Alternator rotor and exciter armature temperature

After the load run, all inspection doors shall be removed from the engine, the running gear
examined and all nuts checked for tightness.

Series 7

Such further tests as are reasonable to determine the comphlance with specified reguirements
of cantrols, warning signals and other equipment not otherwise tested.

« Temperature Measurements

Temperature measurements for the alternator during the trials shall be carried out in
accordance with requirement of Clause 76 of BS 2613.

< Combined Test

Where feasible, two or more individual tests may be combined or made immediately and
consecutively.

A record shall be kept of the readings of all fixed and temporary instruments and gauges
immediately, before and after each “running” test and at reasonable intervais {in proportion to
its duration) during each test. The record of readings shall be taken at intervals of 30 minutes.
The ambient temperature and other relevani data shall alsa be recorded in each case.

Test reports shall be prepared and submitted to the Engineer pertaining to each test for
approval and acceptance.

“« Re-performance of Tests

Should one or more of any series of tests resuit in the failure of the instailation or any part of it
to perform in accordance with the requirements of the Specification, the installation shall be
deemed to have failed on initial testing in that respect. The Contractor may then request the
Engineer to amend the testing programme to aliow time then or later for modifications or
adjustments to the installation to overcome the defect.

The Engineer will make such alterations to the testing programme as is reasonable for this
purpose and the unsuccessful test series shail he re-performed after the modifications and
adjustments have heen made. The Engineer, at his discretion, shall order the required re-
performance of all or any of the other tests that were carried out prior to the making of
modification and adjustments.

- Further Re-tests
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5.10

Should the installation again fail to perform in accordance with the requirement of the
specification during the first or any further performance of any series tests, the granting of
permission to make further modifications and adjustments and to make further re-tests shall be
entirely at the discretion of the Engineer. Shoutd any of the series of tests result in failure of the
installation, in full or in part, to perform in accordance with the reguirements of the
specification and should this failure be of a miner nature only and no other faults be evident,
the Engineer may, at his discretion and taking into consideration the results of the other tests of
the series and of other series, accept the overall result of the series of tests as being successful.

<« Performance Failure

Should the installation fail to perform in accordance with the requirements of the specification
during the first or any further re-performance of any series of tests, installation will be deemed
to have faited on test and the whole or any part of it rejected.

< Structural or Mechanical Failure

If during the couwrse of testing any evidence of structural or mechanical failure of any of the
installation should become apparent, the Engineer, may at his discretion permit the Contractor
to carry out rectification or modification and re-testing generally in accordance with the
provisions of the Clause. “Re-performance of tests” but with the full cost of alf re-tests, including
the first, being borne by the Contractor.

Should the Engineer consider any structural or mechanical fault or failure to be such that on site
rectification of modification would not be desirable or that such fault reveais an undesirable
inherent defect of design, or should a fault or failure occur after rectification or modification, he
may reject the whole or any part of the installation.

= Extension of Testing Period

No extension of the testing period, which shall form part of the contract period shall be granted
by reason of any extension of the testing period to permit rectification, modification,
adjustment or retesting of the installation except where testing has been delayed or retesting or
further testing has been necessitated by circumstances outside the control of the Contractor.

Painting and Finishes

The whole of the equipment and material supplied and installed shall be painted by the
Contractor in accordance with the following requirements:

a) All painting work shall be done subject to climatic conditions of the site as specified or
directed by the Engineer

b) If the equipment delivered to the site already painted but not generally in accordance with
the requirements of this specification, the Engineer may at his discretion order any of the
following actions:

» If the paint already applied to the surfaces which will not be exposed to view in the
finished installation is not considered to provide suitable protection to those surfaces, it
shall be completely stripped off by an approved method and the surface cleaned down
for repainting as specified. If the existing paint is considered to provide suitable
protection, no further painting wiil be required for those surfaces.
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» If the paint already applied to exposed surfaces is considered to be a suitable base, it
shall be cleaned down and one undercoat and two finishing coats as specified shall be
superimposed.

s [f the paint already applied to exposed surface is not cansidered to be suitable base, it
shall be completely stripped off by an approved method and the surface cleaned down
for complete repainting as specified.

¢} All paints and other materials required for this installation shall be of the best guality of
their respective brands. Unless otherwise specified, pains shall be ready mixed. Paints
generzlly shall be prepared by the manufacturer for use without thinning or reducing unless
otherwise specified.

All materiais shall conform to the relevant IS/ 1EC / BS standard and shal be delivered to the
site in unopened tins or bottles or in scaled packets, in each case bearing the manufacture’s
name and the nature of the contents. The containers shall not be opened until just prior to
their use.

d) The finished colours required will be selected by the Engineer prior to the commencement
of painting. Not more than 4 different colours will be chosen for main items of equipment
but upto 12 different colours and shades may be considered for pipe work, vents, etc.

~« Surface

All surfaces to be painted shall be thoroughly cleaned hefore painting, including ail necessary
power wire-brushing, scrubbing and scrapping and the removal of the paint and grease spots,
etc. so that metal surface shall be free from scale or rust. Sutrface to be painted shall be
completely dry and the painters shail take all necessary precaution to ensure that freshly
painted surface will remain free from condensation or other wetting until the paint has dried.

<« Application

The painting shall be carried out by experienced tradesmen in accordance with best trade
practice and shal afford first class finish within the limitations imposed by the nature of the
surfaces of the items painted.

< Heat Resistant Paints

The paints applied to any surfaces, which may become hotter than the highest temperature for
which normal paints are suitable, shall be heat resistant to a degree commensurate with the
highest temperature they may be called upon to withstand.

Al surfaces shall have one priming coat applied. Steel and iron shall be primed with a rust
inhibiting primer and galvanized surface shall be primed with an etching primer. A second
priming coat shall be applied to &ll surfaces which will be covered by insulation or attached
equipment and to all other surfaces where the Engineer considers the first primer has proved
inadequate for its purpose.

= Steel Work Equipment and Pipelines

One under-coat and two high glosses plastic paint coats shall be apphed to all surfaces not
covered by insulation or attached eguipment. Areas of equipment or piping which may be
inaccessible after installation, shall be painted beforehand where possible. Valves and other
fittings shall be painted unless otherwise directed by the Engineer,
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~ Sign Writing
All major items of equipment shall be identified with approved names and / or numbers, of

suitahle size in proportion to the size of the respective itemns. Pipeline shall also be marked with
directional arrows, of suitable size, at regular intervals.

5.11  Name Plates and Handbooks

All equipment ar parts of the eguipment shall bear name plates for complete identification as
per standard international practices, IEC standards and other standards mentioned in the tender
documents. Handbook and circuit diagrams clearly and fucidly explaining the generator and
control circuit systems shalt be supplied by the Contractor.
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Annexure — ‘E’ to Technical Specifications
6 (a) WATER METERS

Water meters of approved make and design shall be supplied for installation at suitable
locations. The water meters shall meet with the approval of client. Suitable valves and chambers
or wall meter box to house the meters shall also be provided along with the meters.

The meters shall conform to Indian Standard IS: 779 and iS: 2373. Calibration certificate shall be
gbtained and submitted for each water meter.

Provision shail also be made to lock the water meter. The provision shall be such that the lock is
conveniently operated from the top. Where the provision is designed for use in conjunction with
padlocks, the hole provided for padlocks shall be a diameter not less than 4mm.
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Annexure — ‘F’ to Technical Specifications
b (b) FUNCTIONAL SPECIFFCATION FOR CHAIN PULLEY BLOCK
6.1 GENERAL

This specification along with data sheets, other specifications & attachments to inquiry/ order describes
and constitutes the minimum requirement for Chain Pulley block with or without troliey for Hazardous
area application.

The intent of these requirements is to supplement the requirements as given in data sheets, other
specifications and other applicable standards / codes referred to in data sheets / specifications.

Contractor and vendor shall make all possible efforts to comply strictly with the requirements of this
specification and other aforesaid specifications / attachments 1o inquiry / order and no deviation and
exception from this specification shall be pe rmitted without writien approval of Company.

In case any deviations are considered essential by vendor, these shall be separately listed in vendotr’s
offer titled as “List of deviations / exceptions to the inquiry document”, supported with proper reasons
for the deviation for Company’s considerations. Any deviation indicated alsewhere, but not listed in the
deviation list shall not be considered applicable.

Except as specified herein, the chain pulley block shall be designed, manufactured, tested and suppiied
in accordance with data sheets / specifications / applicable standards / codes( latest edition ). in the
event of any contradiction, the following order of precedence shall govern: -

o Equipment data sheet
o lob specification / This specification
o Other reference specifications / attachments.

o International standards / codes as applicable.

As a general rule, the most stringent requirement shall apply.

Contractor / vendor shall seek Company's approval regarding such features which are not specified by
Company but job requirements call for purchaser decision on these matters.

Compliance with this specification shall not relieve Contractor / vendor of the responsibilities of
furnishing equipment and accessories / auxitiaries of proper design, materials and workmanship to meet
the specified start up and operating conditions.

In case Contractor / vendor considers requivement of additional instrumentation, controls, safety
devices and any other accessories / auxiliaries essential for safe and satisfactory operation of the
equipment, he shall recommend the same along with reasons in a separate section atong with his offer
and include the same in his scope of supply.

Chain putley block vendor / manufacturer shall have adequate engineering, manufacturing and testing
facilities conforming to national / international standards / codes.

The chain pulley block offered shall be from a regular and established manufacturer of chain puliey
blocks.
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The chain pulley block offered shall be from the existing regular manufacturing range of chain pulley
block vendor / manufacturer and already type tested at either manufacturer’s works or outside.
Vendor's / manufacturer’s catalogue and general reference list shalf be furnished along with the offer.

Chain pulley block vendor / manufacturer shall assume responsibility for satisfactory performance of the
equipment for the specified service.

Chain pulley block and all auxiliaries shal be suitabie for the specified area classification.
Chain pulley block vendor / manufacturer shali not offer any alternative designs.

Special tools and tackles required either for installation / erection or operation and maintenance of the
chain pulley block shall be included in vendor’s scope of supply.

6.2 CODES AND STANDARDS

The following latest edition codes, standards and recommended practices shalt govern:
i5:3832 Specification for Hand operated Chain Pulley Biocks.

15:2429 Specification for Round steel short link chain.

1S:6216 Specification for Short link chain, grade T{ 8) calibrated.

IS:8610 Specification for Point hook with shank up to 25 Tons trapezoidal section.

Other international standards may also be acceptable subject to their being equivalent or superior with
prior approval of Company.

For provisions not covered by the above codes & standards, applicable engineering practices & norms
shall govern.

6.3 TECHNICAL REQUIREMVIENTS

Design and manufacture of chain pulley block with or without trolley shall be consistent with capacity,
lift, headroom and other parameters as specified in the data sheets.

In design of chain pulley blocks, care shall be taken for foliowing features.
- Minimum effort to lift a specified load.

- Self-braking system for holding the Iead in any position.

- Even loading of bearings,

- Ease of instailation and maintenance.

- Compact design.

For chain pulley blocks operating in hazardous area, the materials for non-tubricated rubbing parts shall
be of non-sparking type( non-ferrous ).

The suggested materials for such components are as foHows:

Ratchet wheel, load chain wheel, hand chain wheel, chain | : | Solid construction in Phosphor bronze
guides for fifting mechanism or Gun metal or brass.

Rims of un-geared runners, geared runners, hand chain | : | Phosphor bronze or Gun metal or brass.
wheel and hand chain wheel guides for trolley mechanism.
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Loead hook Forged brass / Aluminium bronze

All materials used in construction of different components shali individually conform to 1S; 3832.
6.3.1 Frame

The frame shall be designed for proper strength built from steel plates with bolted / welded
construction.

6.3.2 Gear

Chain pulley blocks shall be supplied with helical or worm gear. The gear shall be designed for surface
durability. All gears shall be machine cut from alloy steel and case hardened. In case of enclosed gearing,
means shall be provided for amplie lubrication.

6.3.3 3.4 Load Brakes

Chain pulley block shall be provided with an automatic mechanical Ratchet and Pawl type load brake
which will prevent self lowering of the load and sustain and hold the load in all working positions. The
load brake shall allow smooth lowering of the load without serious overheating which may impair
efficient working of the block. The Pawl & Ratchet shall be made of steel hardened and tempered to
provide satisfactory degree of wear resistance. The hardness of Pawl tip and Ratchet shall not be less
than 40 and 30 HRC respectively.

6.3.4 3.5 Bearing

Only antifriction bearing shall be used. All the bearing shall be adequately lubricated type and
arrangement of lubrication shall be clearly indicated on the cross section drawings.

6.3.5 3.6 Hooks

3.6.1 The hooks( top and bottom) shall conform to 1S: 8610. The bottom hook block shall be provided
with thrust bearing to enable it to free swivel in the loaded condition without twisting the load chain.
The top hook if required to swivel shall also be provided with thrust bearing. Hooks shall be provided
with safety latches to prevent accidental unhcoking.

3.6.2 Suspension fitting other than hook shall be of sufficient strength to afford a static factor of safety
of not less than 4.

6.3.6 Load Chain

The load{ link) chain shall be conforming to minimum Grade 80 of IS: 6216. The chain shall be pitched
and polished.

3.7.1. Hand Chain

The hand chain shall be conforming to grade 30 of IS: 2429 (Part-ll). The chains shall be pitched &
polished. The chain {ink dimension shali be conforming to 6.3 mm nominal diameter chain of [5:2429
(Part-1). The length of chain shall be such that the lowest point of loop shall be 0.4 meter above the
operating level.

6.3.7 Chain Wheel

o Wheel for load chain shall be made of material suitable for use with load chain employed and be
of adequate strength and shall be designed to ensure effective operation.
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o Wheel for hand chain shall be provided with flange.
o Wheels shall be provided with guides to prevent sagging of chain.
6.3.8 Idler Wheel

The chain pulley blocks shall be provided with idler wheels so shaped as to avoid twisting of the chain
when passing round. The pitch diameter of the idler wheels shall not be less than 16 times of size of the
chain.

6.3.9 Tralliey

The trolley for the chain pulley block shali be geared type, fabricated construction, 4 wheeled, driven by
hand chain and shall have provision for mounting the chain pulley block.

Trolley shall be designed to suit the suitable joist size and the hoisting capacity.
0.4 INSPECTION AND TESTING
o Unless otherwise specified all the chain pulley blacks shall be stagewise inspected and witness

tested by third party inspection agency{ at Contractor’s cost }. However, Company reserves the
right to depute its authorized representative in addition to third party inspection agency.

o As a mihimum, tests shall be carried out as specified in the data sheets and elsewhere {if any).
However, Company reserves the right to witness all mechanical and performance tests.

o Contractor / vendor shall give at least 15 days notice prior to commencement of testing.
o Vendor shall notify his sub-vendor of Company's inspection and testing requirements.

o All inspections shall be regarded as check-up only. However acceptance of shop test shall not
absolve / relieve Contractor and vendor from any of their responsibilities in any way,
whatsoever.

o All controls and safety devices shall be tested for satisfactory operation and settings.

o Company’s representative shall have access to vendor’s / manufacturer’s shop as well as to sub-
vendor’s shop at all times during manufacturing of the equipments and vendor / manufacturer
shall provide all requisite facilities including necessary monitoring and measuring devices to
Company’s representative for carrying out satisfactory inspection and witnessing the tests.

o Eguipment shall be subjected to stagewise inspection and testing at vendor's / subvendors
works by third party inspection agency and / or by Company's authorized representative.
Vendor shall furnish schedules for alt inspecticns and tests to be conducted on all the
equipment and auxiliaries in his scope of supply in a single document titled “Inspection & Test
Plan” within four weeks of placement of purchase order / letter of intent for Company's review
and approval. The extent of Company's participation and schedule of submission of inspection
and test procedures as specified in inquiry / order shall also be reflected in 'Inspection and Test
Plan',

o Each chain pulley block shall be subjected to one and a half times the safe working load through
a length of lift which will ensure that every part of the block mechanism and each tooth of gears
come under load. The irolley shall be tested for smooth operation when lcaded.

o Certificate of test and examination shall be issued with all the chain pulley giving the foliowing
information’s.
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i) Safe working load.
i) Range of lift,
iti} Load chain size and grade.
iv) Proof load applied.
6.5 GUARANTEE / WARRANTY

o Contractor and equipment vendor shall guarantee all equipments and components (including all
auxiliaries) supplied in respect of design, materials and fabrication and / or workmanship for 24
months from the date of supply or 12 months from the date of successful commissioning,
whichever is later.

o If any defect or mal-performance occurs during the guarantee period, Contractor and
equipment vendor shall make all necessary aiteration, repairs, and replacements free of charge.

o Company’s approval of the equipment design shalf not relieve Contractor and egquipment
vendor of their responsibilities to ensure satisfactory performance of the items supplied.

o Contactor and equipment vendor shall guarantee that ali materials used are new, satisfactorily
passed through acceptance procedure and is acceptable in quafity, form and appearance.

© Equipment vendor shall be responsible for overall performance of the equipment
6.6 PROTECTION AND PAINTING

o  All exposed carbon steel parts to be painted shall be thoroughly cleaned from inside and outside
to remove scale, rust, dirt and other foreign materials by wire brushing and sand blasting, as
appiicable. Minimum acceptable standard in case of power tool cleaning shall be St. 3 and in
case of blast cleaning shall be Sa 2 1/2 as per Swedish Standard SIS: (055900 latest edition ).

o Non-ferrous materials, austenitic stainfess steels, plastic or plastic coated materials and
insutated surfaces of equipment not be painted.

o Stainless steel surfaces both inside and outside shall be pickied and passivated.
o Machined and bearing surface shal! be protected with varnish or thick coat of grease.

o Depending on the environment, following primer and finish coats shall be applied.

Environment Description
1 | Normal Industrial Primer | : 1 2 coats of Red oxide zinc chromate, each 25 microns {min.}
thick.
Finish : | 2 coats of Synthetic enamel, each 25 microns{ min.) thick.
2 | Corrosion Industrial Primer | : | 2 coats of Epoxy zinc chromate each 35 microns({ min.) thick.
Finish 1 2 coats of Epgx_y high build paint, each 100 microns{ min.)
thick.
3 | Coastal and Marine Primer | : | 2 coats of High build chlorinated rubber zinc phosphate each
50 microns{ min.) thick.
Finish : | 2 coats of Chlorinated rubber paint each 35 microns{ min.)
thick.
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4 | All environments Finish 2 coats of Heat resistant Aluminium paint suitable for 2502C
(Temp. 80-2502C) each of thickness 20 microns.

5 | All environment Finish 2 coats of Heat resistant Aluminium paint suitable for 4002C

(Temp. 250-4002C)

each of thickness 20 microns.

(AR vatues refer to dry film thickness)

o The colour of finish coat shaill be intimated to vendor after placement of order.

6.7 PACKAGING AND IDENTIFICATION

o All packaging shall be done in such manner as to reduce the volume. The equipment shall be

dismantled into major components suitable for shipment and shall be properly packed to

provide adeguaie protection during shipment. All assemblies shall be properly match marked
for site erection.

Attachments, spare parts of the equipment and small items shall be packed separately in
wooden-cases. Each item shall be appropriately tagged with identification of main equipment,
item denomination and reference number of the respective assembly drawings.

Detailed packing list in water-proof envelope shall be inserted in the package together with
eguipment.

Each equipment shall have an identification plate giving salient equipment detail / data, name of
manufacturer, make / model, equipment number, year of manufacture etc.

6.8 SPARE PARTS

o Cantractor / vendor shall submit recommended list of spare parts with recommended quantities

for one year as well as first two years of operation of the equipment alongwith the itemized
price list for afl parts. Proper coding and referencing of spare parts shall be done so that later
identification with approgriate equipment will be facilitated.

Recommended spares and their quantities shouid take into account related factors of safety,
equipment reliability, effect of equipment downtime upon production, cost of parts and
availability of vendor’s service facilities around proposed location of equipment.

Vendor shall also submit a list of recommended commissioning spares with quantities and the
itemized prices. However supply of commissioning spares shall be in Contractor’s / vendor’s
scope of supply without any extra cost to Company.
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Annexure — ‘G’ to Technical Specifications
List of Approved Manufacturers

EMPLOYER'S REQLHREMENTS
APPROVED MANUFACTURERSISUPPLIERS

All materials and products shall conform o the relevant standard specification, BIS codes and
ather relevant codes etc. and shall be of make as approved by Engineer.

The list of spproved mekes for products and materials is given below. Other equivalent

. manufacturers may aiso be considerad with prior approvai of the Engineer, if found conforming (o
all standards. Such requests should be made with all documents to the Engineer at leasl 45 days
before the rmaterial is required and any order shall be placed only after receiving the written
approval of the Engineer. -

Pataiis of Materials /
S5.No., Products manufacturer's Name
1 Cement ACC, Ultratech, Gujarat, Ambuja, Grasim. JK Lakshmi,
JSW, Lafarge
2 Reinforcemeant Bars SAIL Plants. Rashtriva Ispat Nigam Lid. {Vizag Steel

Plant, Andhra Pradesh), Tala Steel {(Jharkhand), Ispat
{ndustries {(Maharashira), 4SVV Steel (Karataka), JSP,
Essar Steel {Gujarat), Shyam Stee! (Durgapui},
Monnet Steel, and any other integrated stee! plant as
per Ministry of Steel's definition.

3 FEpoxy FOSROC, SIKA QUALCRETE, Araldite, BASF, Kungi
Conchem, CHRYSO, Don Chamicals, 8TP, Cleantech
SA, TAM CICO, MC-Bauchemie, Pinnacle, Fibrex,
MYK Schomburg, Parex Group {Lanko), Hindustan
Sihicate & Chemical, ACC

4 Expanslon Joinis Kamntaflex, Kanta, taruti Techno, _ Praqualified
Manufacturers as per RDSO's latest approved list or as
approved by DMRC.

5 Admixtures FOSROC, MBT, MC Baucheme, Sika, APEX, Fidilite,

Polygon, CHRYSO, Choksey, STP, MYK Schomburg,
BASF, MAPE!, ¥unal Concchemn, Durabuild, Conproof,
CACH & R Johnson, Asian Lab., TAM, Adoadditives,
STP, CICO, Faimmate, ATPL, Finnacle, Rheoplast, | -
Grace Construction, ACC, Hindcon, DON

CBRI, FUSHD- KND, Pile Dynamic, AIMIL, Gao

6 Pike integrity Testing

dynamic, CEG Test House, EMC India, Mythcon, ATL
Agency X AVANTECH
71 Anchor Fastener VAT FISHER, Canon, Pooja Forge, AXEL Industies, |

Panchsheeal. Pioneer Nuis and Bolis {TUFF Brand),
BOUN Group, MUNGO, LPSEJOT

i

L
B A AN KAFARA
Execifive Blirectar {Design}
Dathi Metta Rdil Corporation Lid.
Metro Bhanwan, Fira Brigade Laoe,
Garakhamba Road. Mew Dathi- 110001
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Detalls of Materials /
S.No. y
Products Manufacturer's Name
8 Structural Steel TATA, SAlL, ESSAR, Maharashtra Pipes, Jindal Steel
& Power Ltd., JSW, K.L. Steel, Steel Works & Power
Engineers, SKS 1spat & Power, Sham!i Steel
9 Stainless Stea) Jindal, SAN. or approved equivalent
10 Pre-stressing Strand TATA SSL Ltd, USHA Martin, (DF wites, Rarosarup
{LRPC) Nirmaan only if first bwo supplies are short)
11 P&/Elastomeric Bearings Prequaliied Manufacturers as per RDSO'S latest
approved list or as approved by DMRC.
12 Horizontat Tie Bars/Shear BB Bars System, BBV Systems or approvad sgquivalsnt
Bars .
13 HDPE Sheathing Rex Polyextrusion, Gwalior Polypipes Lid, Kataria
Sheathing, Mfs Tirupati, M/s Dynamic Prestress
14 Formwork Release Agent FOSROC, MBT, MC Baucheme, Ado Conmat, CICO,
CHRYS0O, Choksey, BASF, Adoadditives, STP, DON
) P | Freyssinet, BBR, WOL, Dynamic, Kilick  Nixon
15 y 1 » ] Y ] ]
Prestressing Systom Tensacciai (india L1d.), JK Prestressing, Usha Martn,
Posten, VSIL, Wartex Systemns
18 Reinforcement Couplers Dextra, Moment, Arise , Hi-Tech, G.Tech, Kridhan, J8
Engg., Unitech
v Hollow Sections, Pipes Surya Pipes, Hi-Tech Pipes, JSW, JSPL, Bihar,
Ravindra Tubes, Garg ispat Udyog )
18 Drainage Pipes Tirupati Plastomaltics, Duraline, REX, STiPL
19 Acrylic Textured Coatings Specirum, Renova, Wallz, Surfa Nova, Jotun, Asian
Paints
20 Non shrink Grout Fosroc Chemucal (india), SIKA BASF, ELCHEM., MBT,
Sika, CHRYSO. Don, Choksey, Cleantech IR,
Adozdditives, TAM, STP.CICO
2% Bonding Cosat CICO, FOSROC, Sunanda speciality coating Pwvi. Ltd,,
BASF, CHRYSO, TAM, DON
22 Polysuphide Seatant CICO, Pidilite, BASF, FOSROC, CHRYSQ, STP,
SiKA, Fairmate, DON
23 Steel Structural Fasteners Pooja Forge, Sundram Fasteners, Unbrako, Nelsan,
Panchsheel, LPSEJOT
2_4 Paints Berger, Johnson Nicholsen, Nerolag, Asian, .lﬂuczt:'p_‘J

—
<{s|wolly
RAJAN KATARIA

Execulibe Dirkctor (Designg
Deihl Metro Rail Corperalion Lid.
Metro Bhawan, Fire Brigade Lana,
Barakhamba Road, New Delhi-1 10004

DMRC/CC-100/Voi-4/Technical Specifications/Annexures 0jiPage




Contract No: CC-100: Water Supply Arrangements for under construction underground portion of Line-6-Ext (From Yamuna Banl - RSS
to Jama Masjid) and construction of UG reservoir & pipe network at Yamuna Bank - RSS and related lectrical works of Delhi Metro Project

of Phase-111L
Details of Materials / -
No,
S Products Manufacturer's Name
Ngbeli PPG, Jotun, Shalimar
25 Micro Silica Sika, Elkem, FOSROC, MAPEI, Comiche, Star Silica,
TAM, CALIPAR, CICO, Rockfit
26 Fire Resistant Painis Akzo Noble, PPG, Jotun -
27 External Acryiic Emuision Berger, Apex, Asian, Nerolac, Jenson & Nickison
28 Integral Crystalline Kryton Buildmat Co. (Pvi) Lid, Penslron, Vandex
Waterproofing Mothod International Ltd, BABF, Cluyso, XYPEX, Normet
. india, DON
29 Water stopper/Bar Kanta Rubber, Greenstreak, Mangti, Duron, Deep-Jyoti
Rubber
30 Liquid polymer membrane | INTEGRITANK, BASF, MAPEL, PIDILITE, CICO,
waterproofing Normet India, DON
31 Curing Compound Ciean tech concure, SINAK, FOSROC, Adoadditives,
TAM, STP, CHRYSQ,CICO, DON
32 Polycarbonate Sheets Mis Gallina Acroplus, Coxwell, Poly U, Fabic, SABIC,
DANPALON
33 Fly Ash Themal Plants, Ashcrete, Ultra Pozz, Slar Pozz (the
Fly Ash shall bs as per our specifications)
(-""
1S eIy
JAN KATARIA
Executive Director (Design)
. Belhi Metro Rafl Corporation Lid.
Melro Bbawan, Fice Brigade Lane,
Barskhamba Road, New Deihi-110001
O

DMRC/CC-100/Vot-4/Technical Specifications/Annexures

31| Page




I- WNpUSppy Yilm3uo|e uonestypads
|[221uU3a] 03 I-2UNXSUUY SB PIsOIUd St
Ialaw ajem adA) pasoaua jo uopeslnads

"‘aWes ayl aplacid ases|d "UOLIe3LDBdS JIpUS] AU U paysIuIng usag
10U sey! aLes Jo uonediysds |eauyasl syl ‘Isasmol "paljisads uasq sey (adAl yjng)
1319 J493em 3dA) paso(IuB JBYL SI0U 3M ‘CZ-"ON |2I3S-Y-2NPaYas 0] SuLuasay (e)

SAD| |0} S
310U 01 neA 1sanbal pue uepieayISds 1SPUBT SYL UM PAYSIUINS DOG Y1 01 I2421 3

T-wnpusppy yumduoe
uapeatoeds  [eaudal 01 g-adnRxsuuy
-SE pasopus si 19§ DQ o uonesypads

195 04 4o

uoeanrads ay) apiacsd asea|d "UOIIEIILDDMS Japua) 3yl Yum papiacad uonealyinads
[E3LA133[3 943 Ul PIYSIUINY USDY 10U SEY JWES Ay} 10) UCHEIYIIdS YT U9ABMOH D09
a3 ul pairads se adeIs Jno ul papnpul osie st 185 g 4o Aiddns 1814} 310U 0SB 2

"313 JUBWINIISUI ‘S3|qBI
‘sjolows Bulpnpur 195 S19dWod 3yl JIADD
i H3s-1 W Jas dwnd 3y spom syl Jo adods
J0 N0 3ie sdiung 1215009 sulju| “T- WnRpUappy
yumSuc|e uonezisads  (eduyssl ol 3
-sunxauuy se pasopus sl dwing [eangual
[ewuozuuod  jo  uonpesysads  jEdIUYIBL

ALlE[d 3583(d "NOA Ag papiroid DOY B4l Ul PRIRDIPpU| 199 10U Sy “019

SJUIWNASUL ‘SB|GED ‘SFOI0W SE YINS UtaIay] paysiun) sSWay snoLiea Jo sarjiuenb sy
‘ospy ‘owes o1 paedss Ylim adods no AJUR|D 3583|d ENHUNA 1E sdiung J31500g Suijul
Jo sjie1ap pausiuing aaey noA uonesiyzads siul jo z/-'oN o8ed 1e 18yl 510U 3M SOy
-duung [e8n4uual {eruozicy 10} ucneddeds syl apiaoid 3SES|d "PBYSILINY L33(
j0u sey duing |E3nyLaus] [BIUGZIIOH SE Yons DY 243 ul paynads dund Jsyjo 10f
uozeainads ‘usiiealjidads J2pual syl Ui paysiuing uasg sey 135 Suidwnd ajqIsiawigns
I31EM JB3)D 104 UOITENYH3MS B[IYM JBY] 310U pue, uo1eaydads [ea1323]3,, 01 Jaj3J 3

T-WNPpUIPPY Yum3uoe ucreldads
[E2IUYIT) 0] g- IUNXSUUY - SB Pasoaus
24e DA|EA BSER|BY Ny PUB AABA [IEG JEIBIN
ung ‘BAlRA ALM91ING 10 104 SUOKHEIYPACS

"SWi21] 85943 10] UOIONAISU0Y JO [E8IE U

pue uopeaydads ay) apinoud ases|d "uoiedyoeds 1BpUBT BYT YHM PaYsSILINL DY
ayy uj Bupeadde ale SWISY 35341 sealaym ‘paplaold uaaq 10U SEY {AYY) IAjeA aseajay
iy PUE BA[EA [[B] |E1BIA UnD ‘BAjEA AlJdenng g Jo) suonedyizads 1ey] s10u pue 1§
-oN a8ed 12, S5H10M {IA12 10} UonedIzads,, Jo sBunl g adid — £-"ON [BL1I8S 01 18J3J 3

T-WNPUIPPY YHMSi3Y PasopEus mou
S ucnednads (eduyIs] 01 Y-aHnxauuy

“Mathel N0 10] SUES Sij) apiadTd Jsed)d sTustundop 19pudl
Y11ah DRSO[IUS JOU S| SNXBUUY SIY) UBAIMOH  MJ0AA HAID 10§ tolTed1D8dS,, JO Xapul
J3pUn £0T 28ed 1B 29d-I4SS [Y-aINXaUuUy Jo) 9PELL UDAY SBY AIUAIJB4 1BL] 210U 30

‘suope2lads |eauyaa
01 D-ainxauuy se T-WNPUappy UlImMaiay
pasopua si jainyenuew pasaidde jo 15

‘|leactdde YNNG Hm Janoenuewt

paindal 3yY3 jo Aue wioly wap yons 3y} Ajddns jeys s 151} 2yl ul patediput

242 S33BW OU ‘SWall pasnbal 8yl Jo AUR 10) 35BS Ul 1B waiuod asea|d ‘ospy iapusl
SILf} Ul PAAJOAUI SLIBYI SHOLIBA 10} SXEW panosdde YNNG 40 151 3Y3 apinasd asedlq

¥ INMIOA- NOLLYIIE D345
IVOINHOILY

JHNG Aq Ajdey

Jpiapua) Aq payse Aeny

uojrdiiosag

"ONTIS

0010 ON PDenuo) 10 Salendy prg -oid




*HSia BUS Jo asodind 30)
pajzeiuod sq ases|d Aew g-INdD Jo 30140

HSiA
3115 ING 10} P3IIRILOT I UED OYM [3uu0sIad InoA Jo SjB1ap 1IRIUGD BYY WO 583l

‘Jeaaid

[[BYS SuCRipuca Japual Bunsixe Syl

"ULITLU0D 3Se3fd "SUIUGCISSILUIWISD '3 BUIISST LU0 %G PUB SUIES
JO UBIII91] Uo BpeLw aq jleys %ST ‘§|zusiew jo Ajddns 3sweBe spew oq ||2ys juswied
UHABIU 3408 21e10ud 18L] PUBISIZPUN 3p8 — 99 JO g 288d /500 JO 9 1T Isne)

leaasd |jeys SUeipLaed JapUal FUISIXa BYL

"1S02 {0 9944 SUDITEI0] SNOLIEA 12 noA Ag papiacid ag os[e ag j|eys sa1le
2115 Ino pue uonesude) ‘28e10]s Joj pue] ‘2|qissod 1aassaym Jeyl swnsaid as|2 apn

‘sdleys jo aau} papaoad 2q jeys
awes awnsaid apn '2|gises) pue palinbal IsA3LaYyM '$I0M SU) 10} S8 pue ANDLRD9Y
“1z1em apnold |jeys JsAojdwa 1e4) 310U 3pn — 99 JO £ 98ed /D39 10 BT ¥ ISNE|D

Z INMI0A
-{209) LIVHINGD 40
SNOILIINGD TYINID g

T- wnpuappy
ynmsuoe ucnesyads [Eoiuyas;
0} 4 - SUNKDULY SE PISO[IUI S| JLWES Y]
10 woneaynsds ‘papwosd 30 |Im ¥a0)g
Agfing uieyD Anoedeos uol T Jo "ou 1 AUD

‘o025 JU} 19puUn painbal yao|g As|Ing UIBYD 2S2YY 10) D0 PUE UOIIRIIIBdS
[E31LYID] YSIuIny 01 noA 1sanbau osje ap -Ajie|D ssespd ‘0197 se paysiuing

udaq sey Aysedeo uoy z Joj AMzuenb syl "oN T Se paysiuing uaag sey Ayoedes uo)

1 Jo Apuenb ay1 ajtym paynads usaq sey Ayoedea uoy 7 pue Avpedes uoy T 104 42019
A3](ng ureY) Jeul 310U pue H-"oN [BLBS (Z- PEH gNS) T-§-3{NPayds 01 48j21 3 (p)

oM BY3 Jo Juawalnbal
8y} 182w A||ny 01 SB 05 SIDGUINY U3 IYNS
u papwosd  ag  jBYS Swal  3s3y)
sadid Jo Buixy puz Bunuiol "SuwAjddns 1o)
posn swall jeJaual oy ale asay) lom so
2doas §,1012811U0D Ul 3G ||2YS SIBYSEM YLIM
s1j0q NN ‘rueduqgr ‘eysen ‘Buyy juior

“3d03s o Ul PPN U8 SWall f asayl

Jo Aiddns 30uis SWS11 2531 JO 5(1R18P UL YSIUINY 2583]d ad03s Ine Ui papn|aut os|e
aJe swidy 359Y) Jo Ajddns Jey] 210U pue Ajaa1139dsal 19YSEM YHm S1|OG INN TURDIGHT
‘133529 Buljitl JJIOrT, 10} $E PUR £E ‘ZE 'TE — 'ON JBIS -¥-8|NP3YIS 03 4343l 3/ ()

‘papiaoid ag 0] D1EJ 1BARMOY "U0HDBS
pua Aug Buiplacid jou ase am ‘uSisap Jdad
SE 0482 UlEWS: ||Im dedy pug 1q Jo Aluen

“0J3Z 21k SWall
\yans io) Alzuenb oyl 1843 WUIJUGY pUe AJUE[D 35B3|d 0197 SE PBuUciUaLl 8l 3Wes 10)
Atuenb yeys ajou am ‘ded pu3 |G 404 LT B TT-"ON (2U3S-v-3|nP3Yds 01 Sulasay (g)




